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Abstract: We compute the Re´nyi entropy and the supersymmetric Re´nyi entropy
for the six-dimensional free (2,0) tensor multiplet. We make various checks on our
results, and they are consistent with the previous results about the (2,0) tensor
multiplet. As a by-product, we have established a canonical way to compute the
Re´nyi entropy for p-form fields in d-dimensions.
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1. Introduction
Entanglement entropy (EE) and Re´nyi entropy have been intensively studied in re-
cent years. They not only play important roles in quantum information theory and
condensed matter physics, but also bring new insights into high energy physics. For
instance, in the context of conformal field theories they are related to the confor-
mal anomaly [1] and can be computed holographically [2]. Combining the ideas of
supersymmetric localization [3–5] and Re´nyi entropy, one can also define the su-
persymmetric refinement of the ordinary Re´nyi entropy on the branched sphere [6].
Interestingly, the supersymmetric Re´nyi entropy enjoys universal relations with cen-
tral charges in even dimensions, which provides a new way to derive the Hofman-
Maldacena bounds [7].
Let us briefly review these concepts. Suppose the space on which the theory is
defined can be divided into a piece A and its complement A¯ = B, and correspondingly
1
the Hilbert space factorizes into a tensor product H = HA⊗HB . The density matrix
over the whole Hilbert space is ρ; then the reduced density matrix is
ρA ∶= trBρ . (1.1)
The entanglement entropy is the von Neumann entropy of ρA,
SE ∶= −trρA logρA , (1.2)
while the Re´nyi entropies are defined to be
Sn ∶=
1
1 − n
log tr(ρA)n . (1.3)
Assuming that a satisfactory analytic continuation of Sn can be obtained, we can
alternatively express the entanglement entropy as the n → 1 limit of the Re´nyi
entropies:
lim
n→1
Sn = SE . (1.4)
In the flat space R1,d−1, the Re´nyi entropy of a d-dimensional conformal field
theory Sn across a spherical entangling surface Sd−2 can be mapped to that on a
branched sphere, Sdn, with the same entangling surface on the north pole. Throughout
this work we will take the “regularized cone” boundary condition [8]. The Re´nyi
entropy can also be computed using the thermal partition function on a hyperbolic
space S1n ×Hd−1, where the entangling surface is mapped to the boundary of Hd−1.
The universal part of Sn is shown to be invariant under Weyl transformations of the
metric [1]:
Sn =
1
1 − n
(logZn[Sdn] − n logZ1[Sd]) (1.5)
=
1
1 − n
(logZn[S1n ×Hd−1] − n logZ1[S1 ×Hd−1]) . (1.6)
These identities are generally true for both non-supersymmetric and supersymmetric
Re´nyi entropies of all CFTs.
The concept supersymmetric Re´nyi entropy was first studied in three dimen-
sions [6, 9], and later generalized to four dimensions [7, 10, 11] and five dimen-
sions [12, 13]. By turning on certain background gauge fields (chemical potentials)
and using the supersymmetric localization technique, one can calculate the partition
function Zn on the n-branched sphere, and define the supersymmetric Re´nyi entropy:
SSUSYn =
logZn(µ(n)) − n logZ1(0)
1 − n
. (1.7)
It is a supersymmetric refinement of the ordinary Re´nyi entropy, which is in general
non-supersymmetric because of the conic singularity. The quantities defined by (1.7)
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are in general UV divergent, but one can extract universal parts free of ambiguities.
This becomes particularly clear in even dimensions. For instance, for N = 4 SYM in
four dimensions, the log coefficient of supersymmetric Re´nyi entropy as a function
of n and three chemical potentials µ1, µ2, µ3 (corresponding to three U(1) Cartans
of SO(6) R-symmetry respectively) has been shown to be protected from the inter-
actions [10]. It also received a precise check from the holographic computation of
the BPS 3-charge topological AdS black hole in five-dimensional gauged supergrav-
ity [10]. The above facts indicate that supersymmetric Re´nyi entropy may be used
as a new robust observable to understand superconformal field theories (SCFTs).
Our main concern in this work is six-dimensional (2,0) superconformal field the-
ories. While it is easy to identify a free Abelian tensor model that realizes (2,0)
superconformal symmetry, the existence of interacting (2,0) theories was only in-
ferred from their embedding into particular constructions in string theory [14–16]. It
is not yet understood how to formulate interacting (2,0) SCFTs. Furthermore, it is
believed that the relevant or marginal deformations preserving (2,0) supersymme-
try do not exist [17, 18]. Therefore, as the initial start we will mainly focus on free
Abelian tensor multiplets in the present work.
There are some previous works on the Re´nyi entropy of 6d CFTs. In [19] and [20],
the shape dependence of entanglement entropy for general 6d CFTs was initially
studied 1 and some concrete results of entanglement entropy for (2,0) theories were
also presented in [20]. Based on these works, in [22] the authors investigated the
shape dependence of Re´nyi entropy, where they pointed out that the n-dependence
of Re´nyi entropy across a non-spherical entangling surface (with vanishing extrinsic
curvature) is actually determined by that across a spherical one in flat space.
In this note we provide the first direct field-theoretic calculation of the Re´nyi en-
tropy and the supersymmetric Re´nyi entropy for the most interesting six-dimensional
SCFTs, the (2,0) theories. We compute the Re´nyi entropy Sn explicitly by carefully
analyzing the contribution of the two-form field with self-dual strength. The result
receives quite a few consistency checks. Namely, our Re´nyi entropy result at n = 1
is consistent with [20, 23], while the first derivative ∂nSn at n = 1 and the two-point
correlator of stress tensor [24] satisfy the relation proposed in [25]. Furthermore, the
second derivative ∂2nSn at n = 1 and the three-point correlator of stress tensor [24]
satisfy the relation proposed in [26]. We also obtain the supersymmetric counterparts
of the Re´nyi entropy for the tensor multiplet, which behave reasonably simple as a
function of n because of supersymmetry.
The note is organized as follows. In Section 2, we calculate the Re´nyi entropy for
the six-dimensional (2,0) tensor multiplet, and perform various checks on the result.
In Section 3, we turn on the chemical potential and compute the supersymmetric
Re´nyi entropy for several cases. We conclude in Section 4 and leave the explicit
1See [21] for further investigations.
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analysis of Killing spinor equations in Appendix A.
2. Re´nyi entropy of 6d free CFTs
The Re´nyi entropy of 6d CFTs in R6 associated with a 4d spherical entangling surface
S4 can be computed using the thermal partition function on a hyperbolic space
S1 × H5. The partition function Z(β) on S1β × H5 can be computed from the heat
kernel of the gapless Laplacian ∆,
logZ(β) = 1
2 ∫
∞
0
dt
t
KS1
β
×H5(t) , (2.1)
where K(t) is defined as the trace of the kernel of the operator ∆
K(t) ∶= Tr(e−t∆) = ∫ d6x√gK(x,x, t) , K(x, y, t) ∶= ⟨x∣e−t∆∣y⟩ . (2.2)
Since S1β ×H5 is a direct product, the kernel is factorized,
KS1
β
×H5(t) =KS1
β
(t)KH5(t) . (2.3)
The heat kernel on S1 is given by
KS1
β
(t) = β√
4πt
∑
m≠0,∈Z
e
−β2m2
4t . (2.4)
The hyperbolic space H5 is homogeneous and therefore the volume V5 factorizes
KH5(t) = ∫ d5x√g KH5(x,x, t) ∶= V5KH5(0, t) , (2.5)
where V5 = π2 log(ℓ/ǫ) is the regularized volume of H5. ǫ is the UV cutoff of the
theory and ℓ is the curvature radius of the hyperbolic space.
2.1 Complex scalar
The heat kernel of a complex scalar on H5 is given by
Ks
H5
(t) = V5(4πt)5/2 (2 +
4t
3
) . (2.6)
The free energy can be computed by (2.1)
F s(β) ∶= − logZ(β) = πV5
1890β5
(−8π2 − 7β2) , (2.7)
and the Re´nyi entropy is given by
Ssn ∶=
nF (β = 2π) −F (β = 2nπ)
1 − n
=
(n + 1) (3n2 + 1) (3n2 + 2)V5
15120π2n5
. (2.8)
This reproduces the Re´nyi entropy result of conformal scalars first presented in [27].
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2.2 Weyl fermion
The heat kernel of a Weyl fermion on H5 is given by (we have taken into account
2[
6
2
]/2 = 4 components)
K
f
H5
(t) = V5(4πt)5/2 (4 +
20t
3
+ 3t2) . (2.9)
The free energy can be computed by (2.1) with anti-periodic boundary conditions
along S1
F f(β) = −V5
60480πβ5
(496π4 + 980π2β2 + 945β4) , (2.10)
and the Re´nyi entropy is given by
Sfn =
(n + 1) (1221n4 + 276n2 + 31)V5
120960π2n5
. (2.11)
This reproduces the Re´nyi entropy of massless fermions first presented in [26].
2.3 Two-form
One has to be careful about the heat kernel computation of Re´nyi entropy for p-
form fields. To do this, we employ the general results of eigenvalue distributions for
Hodge-de Rham operator of p-form fields in N -dimensional hyperbolic space [28],
TrK
ν1⋯νp
µ1⋯µp (x,x′, t) = VN ∫ ∞
0
dλ µ(λ)e−[λ2+(ρ−p)2] t , (2.12)
where ρ ∶= N−1
2
and the trace has been taken for both indices µ1⋯µp and coordinates
x. The eigenvalue distribution µ(λ) is given by
µ(λ) = cN
ΩN−1
π g(p)
[2N−2Γ(N
2
)]2 [λ2 + (ρ − p)2]
N−1
2∏
j=0
(λ2 + j2) (N odd) , (2.13)
where cN , g(p) and ΩN are defined as
cN ∶=
2N
4π
, g(p) ∶= (N − 1)!
p!(N − p − 1)! , ΩN ∶=
2π
N+1
2
Γ(N+1
2
) . (2.14)
One may want to first reproduce the known Re´nyi entropy result of gauge field
in 4d by using (2.12). In that case, p = 1 and N = 3. Therefore,
c3 =
2
π
, g(p = 1) = 2 , Ω2 = 4π . (2.15)
The eigenvalue distribution µ(λ) is
µ(λ) = λ2 + 1
π2
. (2.16)
5
The heat kernel of a 1-form field on H3 is given by
Kv
H3
(t) = V3 2t + 1
4π3/2t3/2
. (2.17)
With this kernel the Re´nyi entropy can be computed by evaluating the partition
function (2.1)
Svd=4 =
(n + 1) (31n2 + 1)V3
360πn3
. (2.18)
After adding up with a constant discrepancy between entanglement entropy Sn→1
and 4a4, where a4 is the standard gauge field trace anomaly coefficient, we are able
to reproduce the known Re´nyi entropy of a 4d gauge field
Svd=4 =
(91n3 + 31n2 + n + 1)V3
360πn3
. (2.19)
Notice that the physical degrees of freedom of the 4d Abelian gauge field (photon) is
two, hence we learn from the 4d exercise that the formula (2.12) actually takes into
account all the physical degrees of freedom for the p-form field.
Now we turn to two-form field in 6d, which corresponds to p = 2 and N = 5. In
this case,
c5 =
8
π
, g(p = 2) = 6 , Ω4 = 8π2
3
. (2.20)
The eigenvalue distribution is
µ(λ) = (λ2 + 1)(λ2 + 4)
2π3
. (2.21)
The kernel of a 2-form field on H5 is given by
Kv
H5
(t) = V52t(8t + 5) + 3
16π5/2t5/2
. (2.22)
With this kernel the Re´nyi entropy is obtained as
Svd=6 =
(n + 1) (877n4 + 37n2 + 2)V5
5040π2n5
. (2.23)
Notice that this is not the final result of the Re´nyi entropy for a 2-form field in 6d,
as one can check that there is an apparent discrepancy between SEE ∶= Svn→1 and 4av6,
where av
6
is the standard 2-form field trace anomaly coefficient in 6d. According to
the general proof of the universal relation [1] between entanglement entropy and trace
anomaly for any CFT, one has to take a constant shift of (2.23) to get the correct
value of entanglement entropy (Re´nyi entropy at n = 1). We will see that the same
constant shift also gives the correct Re´nyi entropy (for n ≠ 1) which survives quite a
few consistency checks. As discussed in [29], this constant shift comes from the gauge
redundancy on the boundary of the entangling surface, hence it is independent of the
6
parameter n. Instead of carefully analyzing the gauge redundancy on the boundary,
we will simply take the shift by matching to the trace anomaly of the 2-form field.
We will see that this recipe indeed gives the correct result.
To figure out the discrepancy between the entanglement entropy of a 2-form field
and its trace anomaly coefficient 4a6, we make use of the ratios between the trace
anomalies of one complex scalar field, one Weyl fermion and one two-form field [23],
as6 ∶ a
f
6
∶ av6 =
5 × 2
72
∶
191
72 × 2
∶
221
4
. (2.24)
The ratios between the entanglement entropies of one complex scalar, one Weyl
fermion and one two-form field from our results (2.8)(2.11) are
Ssn→1 ∶ S
f
n→1 ∶ S
v
n→1 =
2
756
V5
π2
∶
191
7560
V5
π2
∶ Svn→1 . (2.25)
By requiring the equality of (2.24) and (2.25), we can obtain
Svn→1 =
221
210
V5
π2
. (2.26)
Comparing with the n→ 1 value of (2.23), we obtain the discrepancy
∆Sv = (221
210
−
229
630
) V5
π2
=
434
630
V5
π2
. (2.27)
Therefore, the correct Re´nyi entropy of a 2-form field in 6d should be
Svn = Svd=6 +∆S
v =
(n + 1) (37n2 + 2) + 877n4 + 4349n5
5040n5
V5
π2
. (2.28)
This is one of our new results.
2.4 (2,0) tensor multiplet
A six-dimensional (2,0) tensor multiplet includes five real scalars, two Weyl fermions
and one 2-form field with self-dual strength. The 2-form field with self-dual strength
can also be considered as a chiral 2-form field which has half of the degrees of freedom.
Putting the contributions of all fields together, we get the Re´nyi entropy of the (2,0)
tensor multiplet
S
(2,0)
n = 5 ×
Ssn
2
+ 2Sfn +
Svn
2
=
(n + 1)(28n2 + 3) + 313n4 + 1305n5
2880n5
V5
π2
. (2.29)
The entanglement entropy of the (2,0) tensor multiplet is given by
S
(2,0)
EE = S
(2,0)
n→1 =
7
12
V5
π2
. (2.30)
The first and second derivatives at n = 1 are
∂nS
(2,0)
n ∣n=1 = −16
V5
π2
, ∂2nS
(2,0)
n ∣n=1 = 49
V5
π2
. (2.31)
A few consistency checks are in order.
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● The entanglement entropy (2.30) is consistent with the result (2.12) in [20] for
a spherical entangling surface S4, if one takes into account a factor difference
16
7
N3 [23] between the trace anomaly of (2,0) tensor multiplet and that of the
large-N theory of coincident M5-branes. It is also consistent with (2.29) in [23]
if one adopts the normalization condition − 1
8×3!
1
(4pi)3 ∫S6 E6 = 2.
● The first derivative −1
6
V5
pi2
is consistent with the coefficient of the two-point
correlator of the stress tensor in the (2,0) tensor multiplet, which is given
by [24]
CT =
84
π6
. (2.32)
By consistency we mean the universal relation between the first derivative of
Re´nyi entropy at n = 1 and CT in any CFT as shown in [25]
S′n=1 = −Vol(Hd−1)π
d/2+1Γ(d/2)(d − 1)
(d + 1)! CT . (2.33)
Using (2.32) we indeed find that our result ∂nS
(2,0)
n ∣n=1 = −16 V5pi2 satisfies the
relation (2.33) for d = 6.
● The second derivative 4
9
V5
pi2
is consistent with the coefficients of the three-point
correlator of the stress tensor in the (2,0) tensor multiplet. The relation be-
tween S′′n=1 and the coefficients A, B and C in the three-point correlator of the
stress tensor was derived in [26]:
S′′n=1 =
4πd+1
3d3(d + 2)Γ(d − 1) Vol(Hd−1) ((4d2 − 10d + 8)A− dB − (10d − 8)C) .
(2.34)
The coefficients A, B and C for the (2,0) tensor multiplet are given in [24]:
A = −
26 ⋅ 34
52π9
, B = −
181 ⋅ 24 ⋅ 32
52π9
, C = −
59 ⋅ 23 ⋅ 33
52π9
. (2.35)
As discussed in [26], for the complex scalar there is a mismatch between the
known result for S′′n=1 and the one derived from the right hand side of (2.34). For
d = 6 this mismatch is compensated by a factor 113
125
. Since we have calculated
the Re´nyi entropies for the complex scalar and for the (2,0) tensor multiplet
explicitly, the expected result for (2.34) is given by
113
125
⋅
5
2
∂2nS
s
n∣n→1 + [∂2nS(2,0)n ∣n→1 − 52∂2nSsn∣n→1] =
11
25
V5
π2
. (2.36)
One can check that this indeed agrees with the right hand side of (2.34) by
using (2.35).
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3. Supersymmetric Re´nyi entropy
Now we study the supersymmetric Re´nyi entropy of the free tensor multiplet. To pre-
serve supersymmetry, one has to turn on an R-symmetry background gauge field to
twist the boundary conditions for scalars and fermions along the replica direction [30].
In the manifold S1
β=2pin
×H5, this is equivalent to turning on an R-symmetry chemical
potential along S1β , therefore the heat kernel along the circle has a phase shift. The
kernel (2.4) becomes
K̃S1
β
(t) = β√
4πt
∑
m≠0,∈Z
e
−β2m2
4t
+i2pimµ−ipimf , (3.1)
where f = 0 for scalars and f = 1 for fermions. Using this twisted kernel one can
perform the same computations of partition functions as what has been done in
Section 2. These partition functions are functions of the chemical potential µ. In
consideration of supersymmetry, µ has to be a function of n and it should be vanishing
at n = 1 since we do not need additional background field for the manifold S1β=2pi×H5,
which is conformally equivalent to a round six-sphere. The explicit function µ(n)
can be found by solving Killing spinor equation either on a branched S6n or on S
1
n×H
5
since it is invariant under Weyl transformation.
The supersymmetric Re´nyi entropy is defined as
SSUSYn ∶=
nF1(0) − Fn(µ)
1 − n
. (3.2)
Similar to the case in 4d, it is also convenient to extract the extra contribution due
to the nontrivial chemical potential,
∆S ∶= SSUSYn − Sn . (3.3)
For a complex scalar,
∆Ss(µ) = V5 µ2(µ + 1)2 (−2µ2 − 2µ + 5n2 + 1)
360π2(n − 1)n5 . (3.4)
For a Weyl fermion,
∆Sf(µ) = V5 µ2 (16µ4 − 20µ2 + 135n4 − 50 (2µ2 − 1)n2 + 7)
1440π2(n − 1)n5 . (3.5)
Notice that ∆Sf(µ) is an even function of µ, but ∆Ss(µ) is not. Also note that
the effective chemical potential for a dynamical field depends on the product of the
R-charge and the value of the background field.
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3.1 R-symmetry chemical potential
Following the same way of the construction of 4d supersymmetric Re´nyi entropy, we
may first look at the Killing spinors on a branched six-sphere S6n. By solving the
Killing spinor equations one can determine the R-symmetry chemical potential for
the Killing spinor, µ(n). The explicit computation is performed in Appendix A.
Here we give a simple argument leading to the final result in any d-dimensions
µ(n) = n − 1
2
. (3.6)
The argument is based on the constraints µ(n) should satisfy. We first consider the
limit n → ∞. In this limit the Re´nyi entropy and the extra contribution due to
the nontrivial chemical potential should be of order one, since we expect to have
a nontrivial Casimir energy due to the curvature scale of H5. Combining with the
functions (3.4)(3.5), the highest power of n in µ(n) should be 1. Then we consider
the limit n → 0. In this limit, we expect the supersymmetry to be still preserved,
therefore fermions should have periodic boundary conditions in (3.1), which fixes the
value ∣µ∣n→0 to be half integers. 2 Finally µ(n = 1) = 0 should be satisfied as discussed
before. Choosing a convention that µ(n) increases as n increases, we eventually fix
the function µ(n) as shown in (3.6). This is consistent with the explicit computation
in d = 2,3,4,5 [6, 9, 10, 13, 31]. In Appendix A we demonstrate that (3.6) holds for
d = 6.
3.2 Supersymmetric Re´nyi entropy
The R-symmetry group of 6d (2,0) theories is SO(5), which has two U(1) Cartans.
To compute the supersymmetric Re´nyi entropy of the tensor multiplet we first look
at the R-charges (k1, k2) of the component fields under the two Cartans, as listed in
Table 1, where (ψ1, ψ2) and (ψ3, ψ4) are two Weyl fermions, and Φ1 ∶= φ1 + iφ2 and
Φ2 ∶= φ3 + iφ4 are two complex scalars.
Table 1: charges under two U(1) Cartans
ψ1 ψ2 ψ3 ψ4 Bµν Φ1 Φ2 φ5
k1 +
1
2
−
1
2
−
1
2
+
1
2
0 +1 0 0
k2 −
1
2
+
1
2
−
1
2
+
1
2
0 0 +1 0
3.2.1 A single U(1)
If we only turn on a single U(1) chemical potential, for instance A2 = 0, by the
constraint (3.6) of the Killing spinor equation, the background field should be
A1 = n − 1 . (3.7)
2The R-charges of the dynamical spinors and Killing spinors have the same absolute values.
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From Table 1, we see that there are two Weyl fermions charged ∣k1∣ = 1/2 and one
complex scalar charged k1 = 1. The supersymmetric Re´nyi entropy is then computed
by
S1 = S(2,0)n +∆Ss(µ = n − 1) + 2∆Sf(µ = (n − 1)/2) = V5
π2
(6n + 1
12n
) . (3.8)
3.2.2 Two same U(1)’s
Now we turn on two U(1) chemical potentials with the same value, A1 = A2. Since
the Killing spinors are charged under both two Cartans (we only consider the Killing
spinor with R-charges of the same sign ∣k1 + k2∣ = 1), under the constraint (3.6) the
background field should be
A1 = A2 =
n − 1
2
. (3.9)
From Tabel 1, we see that there are one Weyl fermion charged ∣k1 + k2∣ = 1 and two
complex scalars charged +1, so the supersymmetric Re´nyi entropy is
S2 = S
(2,0)
n + 2∆S
s(µ = (n − 1)/2) +∆Sf(µ = (n − 1)/2) = (91n3 + 19n2 + n + 1)V5
192π2n3
.
(3.10)
3.2.3 Two generic U(1)’s
We can also consider two U(1) chemical potentials given by
A1 = (n − 1)a , A2 = (n − 1)(1 − a) , (3.11)
where a is a real deformation parameter. In this case, there are one complex scalar
with chemical potential A1, one complex scalar with chemical potential A2 and two
Weyl fermions with chemical potential (A1−A2)/2 and (A1+A2)/2 respectively. The
supersymmetric Re´nyi entropy is
S2 = S
(2,0)
n +∆S
s(µ = A1) +∆Ss(µ = A2) +∆Sf(µ = A1 −A2
2
) +∆Sf(µ = A1 +A2
2
)
=
(C3n3 +C2n2 +C1n +C0)V5
12π2n3
, (3.12)
where the coefficients are
C0 = a2 − 2a3 + a4 ,
C1 = a − 4a2 + 6a3 − 3a4 ,
C2 = 1 + 3a2 − 6a3 + 3a4 ,
C3 = 6 − a + 2a3 − a4 . (3.13)
For a = 1
2
, the result is the same as Eq. (3.10) for the case with two same U(1)’s.
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4. Discussion
In this note we have discussed the Re´nyi entropy and the supersymmetric Re´nyi
entropy for the six-dimensional (2,0) tensor multiplet with a spherical entangling
surface. The results are consistent with the existing results in the literature.
It would be interesting to go further to compute the supersymmetric Re´nyi en-
tropy for the interacting (2,0) theory and finally establish the TBH7/qSCFT6 corre-
spondence following the same spirit of TBH4/qSCFT3 [9] and TBH5/qSCFT4 [10].
As a by-product, we have calculated the Re´nyi entropy for a 2-form field in six
dimensions. This approach could be generalized to other cases with gauge symmetry,
for instance higher forms or graviton. This opens up the possibility of computing
the (supersymmetric) Re´nyi entropy for more field theories.
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A. Killing spinors on S6n
As discussed in the introduction, in order to compute the supersymmetric Re´nyi
entropy, we need to solve the Killing spinor equation on the branched sphere. Let us
consider the branched six-sphere S6n given by the metric
ds2
6
ℓ2
= dψ2 + sin2ψ [dχ2 + sin2χ (dρ2 + sin2ρ (dθ2 + n2sin2θ dτ 2 + cos2θ dφ2))] , (A.1)
where n is the branching parameter. The vielbeins are chosen to be
e1 = ℓ dψ , e4 = ℓ sinψ sinχ sinρdθ ,
e2 = ℓ sinψ dχ , e5 = nℓ sinψ sinχ sinρ sinθ dτ , (A.2)
e3 = ℓ sinψ sinχdρ , e6 = ℓ sinψ sinχ sinρ cosθ dφ .
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The nonvanishing components of the spin connections are
ω21χ = −ω12χ = cosψ , ω41θ = −ω
14
θ = cosψ sinχ sinρ ,
ω31ρ = −ω13ρ = cosψ sinχ , ω42θ = −ω
24
θ = cosχ sinρ ,
ω32ρ = −ω23ρ = cosχ , ω43θ = −ω
34
θ = cosρ ,
ω51τ = −ω15τ = n cosψ sinχ sinρ sinθ , ω61φ = −ω
16
φ = cosψ sinχ sinρ cosθ , (A.3)
ω52τ = −ω25τ = n cosχ sinρ sinθ , ω62φ = −ω
26
φ = cosχ sinρ cosθ ,
ω53τ = −ω35τ = n cosρ sinθ , ω63φ = −ω
36
φ = cosρ cosθ ,
ω54τ = −ω45τ = n cosθ , ω64φ = −ω
46
φ = −sinθ .
The Killing spinor equation for the round S6
∇µζ ∶= ∂µζ +
1
4
ωabµ γabζ = −
i
2ℓ
γµζ (A.4)
has the solution
ζ = e−
i
2
γ1ψ e
1
2
γ12χ e
1
2
γ23ρ e
1
2
γ34θ e
1
2
γ45τ e
1
2
γ36φ ζ0 , (A.5)
where ζ0 is a constant spinor, and γij ∶= 12(γiγj − γjγi). For the branched sphere S6n,
the Killing spinor equation becomes
∂µζ +
1
4n
ωabµ γabζ = −
i
2nℓ
γµζ . (A.6)
In a special choice of the basis
γ1 = σ1 ⊗ I⊗ I ,
γ2 = σ2 ⊗ I⊗ I ,
γ3 = σ3 ⊗ σ1 ⊗ I ,
γ4 = σ3 ⊗ σ2 ⊗ I , (A.7)
γ5 = σ3 ⊗ σ3 ⊗ σ1 ,
γ6 = σ3 ⊗ σ3 ⊗ σ2 ,
where σi (i = 1,2,3) are the Pauli matrices, and the constant spinor
ζ0 =
⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
0
c1
c1
0
0
c2
c2
0
⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
(c1, c2 ∶ constants) , (A.8)
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Eq. (A.6) is equivalent to the following Killing spinor equation, if we turn on a
background gauge field Aµ and require that the solution ζ for the round S6 remains
as a solution on the branched sphere S6n:
Dµζ ∶= ∂µζ +
1
4
ωabµ γabζ + iAµζ = −
i
2ℓ
γµζ , (A.9)
where the background gauge field is
A =
n − 1
2
dτ . (A.10)
If we choose a different Killing spinor with the same γ-matrices and the same constant
spinor ζ0:
ζ̃ = e
i
2
γ1ψ e
1
2
γ12χ e
1
2
γ23ρ e
1
2
γ34θ e
1
2
γ45τ e
1
2
γ36φ ζ0 , (A.11)
it satisfies another Killing spinor equation
Dµζ̃ ∶= ∂µζ̃ +
1
4
ωabµ γabζ̃ + iAµζ̃ =
i
2ℓ
γµζ̃ (A.12)
with the same background gauge field Aµ as before.
References
[1] H. Casini, M. Huerta, and R. C. Myers, “Towards a derivation of holographic
entanglement entropy,” JHEP 05 (2011) 036, arXiv:1102.0440 [hep-th].
[2] S. Ryu and T. Takayanagi, “Holographic derivation of entanglement entropy from
AdS/CFT,” Phys.Rev.Lett. 96 (2006) 181602, arXiv:hep-th/0603001 [hep-th].
[3] E. Witten, “Topological Quantum Field Theory,” Commun. Math. Phys. 117 (1988)
353.
[4] N. A. Nekrasov, “Seiberg-Witten prepotential from instanton counting,” Adv. Theor.
Math. Phys. 7 (2004) 831–864, arXiv:hep-th/0206161 [hep-th].
[5] V. Pestun, “Localization of gauge theory on a four-sphere and supersymmetric
Wilson loops,” Commun. Math. Phys. 313 (2012) 71–129, arXiv:0712.2824
[hep-th].
[6] T. Nishioka and I. Yaakov, “Supersymmetric Renyi Entropy,” JHEP 10 (2013) 155,
arXiv:1306.2958 [hep-th].
[7] Y. Zhou, “Universal Features of Four-Dimensional Superconformal Field Theory on
Conic Space,” JHEP 08 (2015) 052, arXiv:1506.06512 [hep-th].
[8] A. Lewkowycz and J. Maldacena, “Exact results for the entanglement entropy and
the energy radiated by a quark,” JHEP 05 (2014) 025, arXiv:1312.5682 [hep-th].
14
[9] X. Huang, S.-J. Rey, and Y. Zhou, “Three-dimensional SCFT on conic space as
hologram of charged topological black hole,” JHEP 03 (2014) 127, arXiv:1401.5421
[hep-th].
[10] X. Huang and Y. Zhou, “N = 4 Super-Yang-Mills on conic space as hologram of STU
topological black hole,” JHEP 02 (2015) 068, arXiv:1408.3393 [hep-th].
[11] M. Crossley, E. Dyer, and J. Sonner, “Super-Re´nyi entropy & Wilson loops for N = 4
SYM and their gravity duals,” JHEP 12 (2014) 001, arXiv:1409.0542 [hep-th].
[12] L. F. Alday, P. Richmond, and J. Sparks, “The holographic supersymmetric Renyi
entropy in five dimensions,” JHEP 02 (2015) 102, arXiv:1410.0899 [hep-th].
[13] N. Hama, T. Nishioka, and T. Ugajin, “Supersymmetric Re´nyi entropy in five
dimensions,” JHEP 12 (2014) 048, arXiv:1410.2206 [hep-th].
[14] E. Witten, “Some comments on string dynamics,” in Future perspectives in string
theory. Proceedings, Conference, Strings’95, Los Angeles, USA, March 13-18, 1995.
1995. arXiv:hep-th/9507121 [hep-th].
[15] A. Strominger, “Open p-branes,” Phys. Lett. B383 (1996) 44–47,
arXiv:hep-th/9512059 [hep-th].
[16] E. Witten, “Five-branes and M theory on an orbifold,” Nucl. Phys. B463 (1996)
383–397, arXiv:hep-th/9512219 [hep-th].
[17] C. Cordova, T. T. Dumitrescu, and X. Yin, “Higher Derivative Terms, Toroidal
Compactification, and Weyl Anomalies in Six-Dimensional (2,0) Theories,”
arXiv:1505.03850 [hep-th].
[18] K.Intriligator, “Anomalies, rg flows, and the a-theorem in six-dimensional (1,0)
theories,” strings2015 (2015) .
[19] L.-Y. Hung, R. C. Myers, and M. Smolkin, “On Holographic Entanglement Entropy
and Higher Curvature Gravity,” JHEP 04 (2011) 025, arXiv:1101.5813 [hep-th].
[20] B. R. Safdi, “Exact and Numerical Results on Entanglement Entropy in
(5+1)-Dimensional CFT,” JHEP 12 (2012) 005, arXiv:1206.5025 [hep-th].
[21] R.-X. Miao, “Universal Terms of Entanglement Entropy for 6d CFTs,” JHEP 10
(2015) 049, arXiv:1503.05538 [hep-th].
[22] A. Lewkowycz and E. Perlmutter, “Universality in the geometric dependence of
Renyi entropy,” JHEP 01 (2015) 080, arXiv:1407.8171 [hep-th].
[23] F. Bastianelli, S. Frolov, and A. A. Tseytlin, “Conformal anomaly of (2,0) tensor
multiplet in six-dimensions and AdS / CFT correspondence,” JHEP 02 (2000) 013,
arXiv:hep-th/0001041 [hep-th].
15
[24] F. Bastianelli, S. Frolov, and A. A. Tseytlin, “Three point correlators of stress
tensors in maximally supersymmetric conformal theories in D = 3 and D = 6,” Nucl.
Phys. B578 (2000) 139–152, arXiv:hep-th/9911135 [hep-th].
[25] E. Perlmutter, “A universal feature of CFT Re´nyi entropy,” JHEP 03 (2014) 117,
arXiv:1308.1083 [hep-th].
[26] J. Lee, A. Lewkowycz, E. Perlmutter, and B. R. Safdi, “Re´nyi entropy, stationarity,
and entanglement of the conformal scalar,” JHEP 03 (2015) 075, arXiv:1407.7816
[hep-th].
[27] H. Casini and M. Huerta, “Entanglement entropy for the n-sphere,” Phys. Lett.
B694 (2010) 167–171, arXiv:1007.1813 [hep-th].
[28] R. Camporesi and A. Higuchi, “The Plancherel measure for p-forms in real
hyperbolic spaces,” Journal of Geometry and Physics 15 (Dec., 1994) 57–94.
[29] K.-W. Huang, “Central Charge and Entangled Gauge Fields,” Phys. Rev. D92
no.˜2, (2015) 025010, arXiv:1412.2730 [hep-th].
[30] A. Belin, L.-Y. Hung, A. Maloney, S. Matsuura, R. C. Myers, and T. Sierens,
“Holographic Charged Renyi Entropies,” JHEP 12 (2013) 059, arXiv:1310.4180
[hep-th].
[31] J. Gomis and S. Lee, “Exact Kahler Potential from Gauge Theory and Mirror
Symmetry,” JHEP 04 (2013) 019, arXiv:1210.6022 [hep-th].
16
